: Asexual life cycle of Blumeria graminis and the assessment of fungal development in barley (Hordeum vulgare) and wheat (Triticum aestivum). For transient-induced gene silencing (TIGS) and for transient over-expression (OEX), initial haustorium (feeding cell) formation in transformed, GUS-expressing epidermal cells of barley or wheat is completed 1 day after inoculation (dai) and was assessed under the microscope 40 h after inoculation. For the characterization of transgenic plants, early developing colonies were stained by Coomassie blue, counted and normalized to the analysed leaf area at 2 dai. The asexual life cycle is completed by the appearance of macroscopically visible, sporulating colonies (pustules) 5-7 dai, which can be estimated or quantified as percentage of pustulecovered leaf area. However, for the results described here, macroscopic disease quantification was not used.
Figure S2:
Alignment of HvPUB15 and HvARM1 genomic sequences. Dot plot alignment showing the similarity between the genomic sequences of HvPUB15 (on the top) and HvARM1 (on the Y-axis). The dot matrix chart was generated using Geneious 10.0.9 [1] with high sensitivity/fast setting using a window size of 30, threshold of 80 and tile size of 1000. Dot plot lines are generated by the software according to the length of the match: blue for short matches and red for matches over 100bp. U-box domain and ARM repeat domain (ARM) are indicated on HvPUB15 and HvARM1, respectively. Green arrowheads indicate start codon position. In vitro ubiquitination assay was performed as described [3] with the following modifications: Recombinant proteins were expressed by 1:50 transfer of an overnight culture of E.coli Rosetta 2 cells (expression vector pGEX4T1) into 100 ml LB medium (without antiobitics) and addition of 0.1 mM IPTG for 3 h at OD=0.5 (28°C). Proteins were purified (in 15 ml Sarstedt tubes) by sonication at 50% 3x 15 sec in 10 ml PBS (AEBSF, 5mM DTT), followed by 40 min 100,000 x g centrifugation. 25 µl of slurry was incubated for 1h at RT, followed by washing 3 times with PBS (+AEBSF, DTT) and centrifugation up to 500g. Aliquots of the reactions were separated by SDS-PAGE, followed by protein blotting and immunodetection of ubiquitinated proteins or ubiquitin oligomers. [5] . Mean ± SEM of 3 biological replicates; * indicates significant differences from non-inoculated control at p<0.05 level (unpaired t-test unpaired, two-tailed). Normalized signal intensities of the two transcripts are shown in Additional file 2: Table S7. a b
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Figure S11: Plasmid map of pIPKTA48 for transient expression of YFP-tagged plant proteins. The transient expression vector pIPKTA9 [6] was double-digested with XhoI, and XbaI. The gateway cassette including the YFP tag from the binary vector pGWB41 [7] was doubledigested with XbaI-EcoICRI (Ecl136II) and ligated into pIPKTA9 between the XhoI-XbaI sites. This resulted in the Gateway-compatible transient expression vector pIPKTA48 to allow Nterminal YFP fusions. The transient expression vector pIPKTA9 [6] was double-digested with XhoI, and XbaI. The gateway cassette including the YFP tag from the binary vector pGWB42 [7] was doubledigested with XbaI-EcoICRI (Ecl136II) and ligated into pIPKTA9 between the XhoI-XbaI sites. This resulted in the Gateway-compatible transient expression vector pIPKTA49 to allow Cterminal YFP fusions. 
HvARM1-WT (wildtype) or mutant versions without the translation-initiation codon (HvARM1

∆ATG
) or with single amino-acid exchange (HvARM1
L286H
and HvARM1
L308K
) were transiently expressed in barley epidermal cells of cv. Maythorpe, followed by Bgh inoculation 4 h after bombardment. Mean ± SE from 5-6 independent experiments of the relative susceptibility index (SI), normalized to the internal empty-vector control of each experiment, are shown. Normalized HvARM1-WT SI values compared against mutant versions (unpaired t-test; 1-tailed). Statistical differences are indicated by asterisks. *, p<0.05; **, p<0.005. Note that statistical significance of HvARM1-WT (SI values compared against the hypothetical value "0"; One-sample t-test; 1-tailed; *, p<0.05) is not indicated for easy understanding. Mutated amino acid positions are indicated in Additional file 1: Figure S3 -a. Amino acid code: L-Leucine; H-Histidine; K-Lysine. 
